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Jhe Excellonce Hoy... (M.Sc, B.Ed., M.Phill, Phd) /
CODE:1410- AG-TS-20-21 T e ONO-TMCINTHES36

General Instructions :-
1. This question paper contains two parts A and B. Each part is compulsory. Part A carries 24

marks and Part B carries 56 marks
2. Part-A has Objective Type Questions and Part -B has Descriptive Type Questions

3. Both Part A and Part B have choices.

Part — A:

1. It consists of two sections- | and Il
2. Section | comprises of 16 very short answer type questions.
3. Section Il contains 2 case studies. Each case study comprises of 5 case-based MCQs. An

examinee is to attempt any 4 out of 5 MCQs.
Part-B :

1. It consists of three sections- Il IV and V.

2. Section Il comprises of 10 questions of 2 marks each.

3. Section IV comprises of 7 questions of 3 marks each.

4. Section V comprises of 3 questions of 5 marks each.

5. Internal choice is provided in 3 questions of Section —lll, 2 questions of SectionlV and 3

questions of Section-V. You have to attempt only one of the alternatives in all such questions.

EXAMINATION 2020 -21

Time : 3 Hours Maximum Marks : 80

CLASS - XII MATHEMATICS

PART - &

Section I
All questions are compulsory. In case of internal choices attempt any one.
Each question carries 1 mark .

Q1 Give an example of matrices A and B such that A # 0, B # 0, AB = 0 and BA # 0.
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We choose A, and B, such that

A= ; g] andB=[g g ,then A £ 0, B # 0.

[y 213 [3 8]

0 01 O 0 0
and, BA = = =0
3 0][0 O 3 0
Q.2 Find a vector of magnitude 9, which is perpendicular to bc-_[h the vectors 47 — 3 o 3!::
and —27 + 3 — 2k.
Letd = 47 — _} + 3,2', andE = —2{ + } = 21::. Then vector perpendicular to both vectors
a&bis;
Ll i F K : ; o on
axb=| 4 -1 3/=02-3)i—-(-8+6)j+(4—-2)k=—-i+2j+2k
-2 1 -2|
= jax b =4/(-1)2+2 +22 =3
.. Required vector = 9:3—}':!". = % (—1 4+ 25+ 2k) = —31 + 65+ 6k
laxb|
3 : : .
Q Write the distance of the point P (X, y, z) from XOY plane.
The distance of the point p(x, y, z) from the XOY plane = |z| unit.
Because the point p may be on the positive side of the z-axis or negative side of the z-axis.
Q4

Show that the function f: R — R given by f(x) = x3 is injective.
Let X4, X2 € R be such that f(x4) = f(X5)

3 _ 3
= X1 = X9

Therefore, fis one-one function, hence f(x) = x3

OR
LetR={(a,b):a,b € N and b = a +5, a < 4}. Find the domain and range of R.
Given R={(a, b):b=a+5,a<4,a, b belongs N}
Then dom (R) = {1, 2, 3} and range (R) = {6, 7, 8}

is injective.
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5 -
? 1 0 0]z 1
If|10 -1 O |y| = |0].findX yand z.
0 0 —1] Lz 1
Here
1 0 0] (= 1
0 -1 0|]ygl=10
0 0 =11 L= 1
This product in the LHS is possible only because of the order of the first matrix is 3x3 and
that of the second one is 3x1 which will result in the order of the product matrix as 3x1
which will be equal to the RHS.
A 1
= | —y| =1{0
— 1] ..x=1,y=0andz=-1.
.6 = i " . ;
Q The no. of all possible matrics of order 3 X 3 with each entryas0Oor 1is-
27=512
Q.7
Evaluate [ —> > dz
b*+e :e?

Letv:h2+c thendvzzczxdx

3a,z __ 3a podv
Therefore, [ ——— s O = 33 [3

= glorglb2 +2a?|+ C

OR
Evaluate: [ sin 3x cos x dx
Letsinx =t
= cosx dx = dt

=:>fsin 3xcosxdx=[ t3dt
= = -I- ¢
Resuhsmutmg the value of t = sin X we get =

4:.:

+e
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Q.8

Let Abe a3 X 3 square matrix such that A (adj A) = 2 I, where [ is the identity matrix.
Write the value of |adj A|

Since we know

A(adj(A)) = [A].I

21=|A|.I(Given A(adj A)=21)

|A] =2

Also, |adjA| = |A|™ Y =4
=(2)3-1 ladj A| =4

Q.9

Find the Cartesian equation of the plane 7. (5 — Ztﬁ +(3—-8)j+(25+ t)ic] =15
Given equation of plane is T (5—2t)i+(3—¢)7+ (25 + t}ﬂ] =16

(2i+yj+2k) - [(5 —2t)i +(3—t)j+ (25 +t)H =15
G-2x+3-tly+(25+t)z=15

Q.10

State the reason for the relation R on the set {1, 2, 3} given by R = {(1, 2), (2, 1)} not to be
transitive.

Given set {1,2,3}

Relation R = {(1, 2), (2, 1)}.

We know that for relation R to be transitive,
(X, y)eRand (y, 2)ER = (%, 2)eR

Here, (1, 2)€R and (2, 1)€R but (1, D€R
Hence, Relation R is not transitive.

OR
Let the relation R be defined on N by aRb if 2a + 3b = 30. Then write R as a set of ordered
pairs.

Given R={(a, b): 2a + 3b=30,¥ (a,b) € N}

Now according to the question (a,b)= 2a + 3b = 30:
= R=1{(3, 8),(6, 6),(9, 4),(12, 2)}

NOTE: 0 is a whole number that's why its not considered in this set,beacause 0 is not a
natural number

Q.11

8

Find the value of tan ~! (tan ﬂ)
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N

= tan—‘tan (ﬂ' + %) = %
Q.12 Write the set of values of ‘a’ for which the function f (x) = ax + b is decreasing for all
T € R
f(x)=ax+Db For f(x) to be decreasing = a<0
f(x)=a f(x) <0 =% a € {—c0,0)
Q.13 Find the areﬁa of the parallelogram whose adjacent sides are determined by the vectors
21+ j+3kandi— j.
a=2i+j+3k -axb=129 1 3
b=1i—j+0k 1 ~1 0
=(0+3)i—(0—3)j+(-2-1)k
=3i+3j— 3k
Area of the parallelogram = |@ X E;' = /27
=4/3* +3% 4+ 32 = 3+/3 sq. units
Q.14

Determine order and degree (if defined) of differential equation
dy A dy
(Eﬂ‘+m%ﬁ)—0

—_— L dy
It is given that equation is (E) -l-cos(a) =10

We can see that the highest order derivative present in the given differential equation is
d*y

dx®

Thus, its order is two. The given differential equation is not a polynomial equation in its
derivative.

Therefore, its degree is not defined.

OR
: . , ; — Iy
Find the general solution of the differential equation 5 + T 0
TMC/D/79/89 5 P.T.O.
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= —qy2
2 dy 1-y? dy \/l y
Itis given that o= +4/ =5 =0 = &= i

d
vy B o @

[1—y2 T

On integrating, we get,

= sin‘1y +sinlx=C

Q15 IfP(A) = '?j and P (B) = —;— find P (A N B) if A and B are independent events.
As, A and B are independent events.
> _ 3 S
Therefore, P(ANB)=P(A).P(B)= ¢ X ¢ = &%
) OR
Let A and B be the events such that P(A) = % P(B) = % and P(AN B) = % find P(A/B).
CPANB) (15 (1. 4\ _ 4
BB "5 —am = (5 » 1) = B
Q.16

Find the length of the perpendicular drawn from the point P(3, -4, 5) on the z-axis.

Required length = \/ 32 1 (—4)2
=5

Section I1

Both the Case study based questions are compulsory. Attempt any 4 sub parts from
each question (17-21) and (22-26). Each question carries 1 mark .

Q.17

Matrices/Determinant: In linear algebra, the determinant is a scalar value that can be

computed from the elements of a square matrix and encodes certain properties of the
linear transformation described by the matrix. The determinant of a matrix A is denoted
det(A) or |A|. Using determinants/ Matrices calculate the following:

Ram purchases 3 pens, 2 bags, and 1 instrument box and pays % 41. From the same shop,
Dheeraj purchases 2 pens, 1 bag, and 2 instrument boxes and pays 29, while Ankur
purchases 2 pens, 2 bags, and 2 instrument boxes and pays $44.
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Read the above informatin and answer the following questions:
L (@2

i (e) 317

iii. (a) X7

iv. (a) 320

v. (a) %22

Find the cost of one pen.
a X2

b. X5

e %10

d. X15

I

What are the cost of one pen and one bhag?
a 12
b. X15
%
d. X25

I

What is the cost of one pen & one instrument box?
a Xl

b. 12
c X117
d. 25
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v What is the cost of one bag & one instrument box?
a: .20
b: X25
c 10
d. 15
\4 . S
Find the cost of one pen, one bag, and one instrument box.
a. 22
b. 25
c %20
d. 324
Q.18
4 n
'
]
O -
scwoor - | -
| L13
* = |
School 4 _ .20 =
.T . -}Eut
2 km
4 ke JA :
e
LT T I
Ram's house is situated at Gandhi Nagar at Point O, for going to school he first travels by
bus in the east. Here at Point A, a hospital is situated. From Hospital Ram takes an auto
and goes 3 km in the north direction, here at point B school is situated. Suresh's house is
at 30° east, 6 km from point B. (Refer image for information)
L (b)5km
ii. (a) 7 km
iii. (b)34/31 + 3
iv. @ (4+342)i+6j
v. (b) 13 km
TMC/D/79/89 8 P.T.O.
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What is vector distance between Ram's house and school?
4 km
5 km
7 km
8 km

P n T

11

How many km Ram travels to reach school?
a. 7km
b. 5km
c. 4km
d. 8 km

11X

What is the vector distance from school to Suresh's home?
a. 31+ 3

b. 337+ 33

c 6i

d 67

v

What is the displacement from Ram's house to Suresh house?
a. (4+3/3)i +6j

b. 41+ 67

c. 134

d. 137

What is the total distance from Ram's house to Suresh's home?
a. 11 km

b. 13 km
c. 9km
d. 5km

PART - B

Section 111

All questions are compulsory. In case of internal choices attempt any one. Each
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question carries 2 mark .

Q.19

sin10? —cos10°
Show that =

sin80°  cos80°
— 5in 10° cos 80° + cos 10° sin 80°
= sin(10° 4 80°) [ as sin(A + B) = sinA cosB + cosA sinB]
= s1n90° =1
OR

If A is a non-singular matrix, prove that (adj Ayl= T A.

We know that
A(adjA)= |A|I,=(adjA) A

s (MlA)(ade)—In‘{ad]A)(ll )[‘.'|AI#UI

= (adj A)! = HiA

Q.20

Find the maximum and minimum value, f(x) = 0x% + 12X + 2
It is given that f(x) = 9x% + 12x + 2 = (3x + 2)* - 2

Now, we can see that (3x + 2)* > 0 for everyx € R
= f(x)=(3x +2)>-2 > 2 foreveryx € R
The minimum value of f is attained when 3x + 2=0

3x+2=0
=X = -

o b2

Then, Minimum value of f = f (—%) = (3 (—%) - 2)2 -2=-2

Also, since X = g , 1 the only critical point which is a minimum,

Therefore, function f does not have a maximum value.

Q.21

Show that the points whose position vectors are —2{ + 3}, i+ 23' + 3k and 73 + 9k
are collinear.

Suppose AB and C are the points which are represented by,
A—-21+3_;r z+23+3kandC 7i — k
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Coordinates of these points are A(-2, 3, 0); B(1, 2, 3) and C(7, 0, -1).
_},
So, AB=(1+2,2-3,3-0)=(3,-1,3)
—'"‘i’
AC=(7+2,0-3,-1-0)=(9,-3,-1)
l 3 -1
9 -3 -1

Therefore, points A, B and C are collinear.

‘:3(1+9)+1{-3*27)+3[-9+9]={}

Q.22

Given the probability that A can solve a problem is 2/3, and the probability that B can
solve the same problem is 3/5, find the probability that at least one of A and B will solve
the problem.

Given : Here probability of A and B that can solve the same problem is given , i.e., P(A) =
% and P(B) = % = P(A) = % and P(B) = %

Also, A and B are independent . not A and not B are independent.

To Find: atleast one of A and B will solve the problem
Now , P(atleast one of them will solve the problem) = 1 - P(both are unable to solve)

=1-P(ANB)
=1-P(A) x P(B)

. 1 15 T
—1-(§>< E)_ 15
OR

A and B are two independent events. The probability that A and B occur is 1/6 and the
probability that neither of them occurs is 1/3. Find the probability of occurrence of two
events.

P(A M B) = P(A) P(B) [because A and B are independent events]
3 = P(A)P(B)

= P(A) = GPIW ..(D)

P(AN B) =[1-P(AII1 - P(B)]
= 3 =[1- PA)I[1- P(B)]

1 S ing (i
= 3= [1 8P B)] [1 - P(B)] [on using ()]

LetP(B)=x

il : =6z —622—14+2 =22
I—.

==’"'(ﬁm)(l_""’")=§ = 622 —5z+1=0

= (6z—-1)(1—-z)=2z = (2x-1)(3x-1)=0
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= 1
orx = 3

= 1, then P(4) = 1 I P(B) = 1, then P(4) = 1

Q.23

Find the point on the curve y = x>- 11x + 5 at which the tangentisy=x-11.
Given: Equation of the curveyy = 23 — 11z + 5 ....(0)

Equation of the tangent y = x - 11....(ii)
=>z—y-—11=10

From equation (i),

= Slope of the tangent at (X, y)
But from eq. (i), the slope of the tangent = —% = — -1
3wt —11=1
=2 =4
= o =2
From equation (i), whenx=2,y=8-22+5=-9
Andwhenx=-2,y=-8+22+5=19
Since (-2, 19) does not satisfy equation (ii), therefore the required point is (2, -9)

Q.24

If x* + y* =1, prove that % = — { I;(Hl:_g:[ii? = }
ATQ,x*+y*=1

= elog = | logy’ — 1 {As phIE a}

—, pXlogx , oxlogy =4

Differentiating with respect to x using chain rule,

H% (emiogm)‘ﬂ_ a%:_(eiflogy) = %(1]

S erions & (zloga) + v (zlogy) =0

= g®logz [md%(logm) +logm%{m)] -I—t;]'””'r [w%(iogy) —}-logy%(ﬂ:)] =D
B [;I! (%) +10g:1:(1]] i [:c (%) % +10gy(1)] =0

o :
= %1 + logz| + ¢* (%ES + logy) = ()

= y* X %j—: =-[x*(1 +log X) + y* log y]

TMC/D/79/89
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= (zy") d: =-[x*(1 + log x) + y¥log y]

dy #*(1+logz)+y®logy
e { wy* ! }
LHS=RHS

Hence Proved.

Q25| golve (1 + x2) sec? ydy + 2x tan ydx = 0, given that y= T whenx=1.

Here, (1 + x%) sec? ydy +2xtanydx =0,

Given that, y = 7 whenx =1

= (1 +xYsec’ ydy + 2xtan y dx = 0
Y gy + 2 dg = 0

= tany 1+22

sec? v g 2 .
tan y y+ f 1422 dz =

= logtany +log (1 +x%) =logc
fof y= T.x =1
We have, 0 +log 2 =log c,
¢ = 2, Therefore,the required particular solution is:-
tany (1 +2?%) =2
OR

In the differential equation show that it is homogeneous and solve it: xzdy +y(x+y)dx =
0.

The given differential equation is,
x?dy + y(x +y) dx =0

dy _ _ ylz+y) _ ¥ 0

dz - =f(3)

= the given differential equation is a homogennus equation.

The solution of the given differential equation is:
Puty=vx

d!-f__, dv
= == v

dv VX (”:'2
:‘HH—J:E——(——I— )

X x?

TMC/D/79/89 13 P.T.O.
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d
=5 xgi = y-viy = 2y -y2 Integrating both the sides we get:
v _ dx dv - dx
::.2.".'4'72 T Ivt+v? T f = + ngICl

:»j’m =n |x| +In|c|

= fL +In|x| =In|c|

(v+1)2-12
1 v+1-1 i
111 1+11+1 +In|x| =In|c|
v+ ik
:}111 — 31| *2In|x[ =21n|c|
Re-substituting the value of y = vx we get
¥
= In{ = +Inx%=1n|c|?
42
Y 2 2
=511 s +Inx“ =1In|c|

= 22y = (y + 2x), which is the required solution.

Q.26 s
Evaluate: [ v
I |
Let1= [ 22 dz. Then, we have
(;058 x
= f Late op [Dividing numerator and denominator by cos” x]
(‘(rs X
COS'I
= 1= [ tan® x sec? x dx
= 1= f tan? x (1+ tanzx) sec? x dx = f tan? x 1+ tanzx) sec? x dx
Put tan X - t and secz X dx = dt, we get
o [l - . - | _ tan’z tan’ =
[=fda+hd=F+7+C= 5"+ 5-+C
Q.27

Find values of k if area of triangle is 35 square units having vertices as (2, -6), (5, 4), (k, 4).
Area of triangle = 35 units

2 -6 1 Expanding along row Ist,
= 2|5 4 1| =435 = 1[2(4-9+6(-K+1(20-4K)]=+35
ko4 1 = [30- 6k + 20 - 4K] = +35

= ;—[50- 10Kk] =+35
= 25-5k=+435
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= 25-5k=350r25-5k=-35
= -5k =10 or 5k = 60
= k=-20ork=12

Q.28

Find the area bounded by the curve y = 2 cos x and the X - ax is fromx=0to z = 27.
: : 2
Required area of shaded region = fﬂ " 2cos zdzx

= [ 2coszdz + | ffgz 2cos xd:cl i fai:fz 2coszdzx

= 2[sin m]o + ’2(51nm)m,2 | + 2[3111:::]3,‘.,!,2
=2+4+2=8squnits

Section IV

All questions are compulsory. In case of internal choices attempt any one.
Each question carries 3 mark .

Q.29

Evaluate: sin (%

e B

-14

_)_

COS 5

Suppose cos = 6, where § € [0, 7]
Then, cosf =

Since, # € [0,7] = 30 € [0,

2 1
. sm(z

]=>51n19>0

an|.4=-

1— msﬂ

cos™! 4) — sin 19

Q.30

lff{l ﬁdx=2&fu

We have,

fi Eda = 3 [s377 = a7

sin® z dz, find the value of integral f .

! ede

Let] = f[}”’fz sin® zdz . then

TMC/D/79/89
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w2
s fnﬂm —3‘““"’4 sindz Jp— = fo (3sinz — sm3:.-:)d:1:— - [—3(:05::: + ;—cos?;a:]n

-4 -
= I_E[(T—St:ﬂs%ﬂ—gcos%)—( -3+ )]
e | 1 s & L] eaii +
- ()] =i =3
Itis given that [, \/zdz = 2a fuﬂ ?sin® zda
1.
= 3af 2a(3)
=a*?=2a=a*=4a’=a%(a—4) =0
= a = 0,4 [Using(i) and (ii) ]
When a = 4, we get

5
a+1 5 z? 25 16

K|

When a = 0, we get
faHa:d:c:fula:dz:: m—] =%--0=%

a 2
1
Hence, f;+ rda = % or, %

Evaluate the definite integral: flﬁ e (% e ﬁ) dx

We have,

E, 2 e2z 1

” 2 2 1 2z
l-f1 7 €7 Jy 57 -e¥da
=1=5-1

Now, 14 = f1 :lc 2z (By parts we have)

2z

2 &, 2
= =[]} [] e¥da- [ - 5 dx

=1 = {— ] v [ e¥da

'

TMC/D/79/89 16 P.T.O.
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= T L2
= 11 [23 € ]1 + 12
As, I=Ty-1p
w [ e 2 B T
=%1 [%e ]1 I + I
. L gl LT . of
=1=[5-e ]1 2 3¢ — €7
=1=1e’(e?-1)

Q.31 A rectangular sheet of fix perimeter with sides having their lengths in the ratio 8:15 is
converted into an open rectangular box by folding after removing squares of equal area
from all four corners. If the total area of removed square is 100 square units, the
resulting box has maximum volume. Find the length of the sides of the rectangular sheet.
Suppose the sides of rectangular sheet be 8a and 15a units respectively. Let the length of
each side of the squares of same size removed from each comer of the sheet be X units.
Then, the dimensions of the open box, formed by folding up the flaps,are: Length = 15a -
2X, breadth = 8a - 2x, height = x
Suppose V be the volume of the box formed. Then,

fo—— 15 - 2 ———
L]
Al
- B
2 .
1 |
2
'L—-——— —_— 150 - Ix e —
2 2 3 a3
— V =120a“ X - 4bax” + 4x° diff w
5 : . dVv _
The critical points V are given by = 0.
oo ﬂ —
* dr
=> 120a’® = - 92ax + 12x” => 30a% - 23ax + 3x% = 0 = (Sa-3%) (fa-X) =0 => x = 6a,x = >
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But x = 6a is not possible as for x = 6a breadth = 8a - 12a = -4a, which is not possible, thus,
ba
7 -
When x = % i % =-92a + 40a = -52a < 0, Therefore, V is maximum when x = % .
It is given that total area of four squares removed from each corner of the sheet is 100 sq.
units.
2
A =10=>x2=25= 25;' =25=>al=90=a=3
Therefore, the dimensions of the sheet are 15a = 45 and 8a = 24.
Q32 Using integration, find the area of the region given below:
{(,p) :0<y<2?+1,0<y<z+1,0<z <2}
¥
Py=x. g
| -
~vexel
il
X' st e X
Q|
e
y=x2+1
y=x+1
% N 7
x=2 Area= [ (22+1)de+ [} (z+1)de
e 1 g 2
=[5 +a)],+ (5 +9),
= 1 1
=[G +1)-0]+[@+2) - ( +1)
23 ;
= & sq units.
Q.33 d =y
; = : y _ sin‘(a+y)
If siny = x sin (a + y), prove that . EE
siny = z - sin(a + y)
__ siny ,
e sin{a+y) (D)
TMC/D/79/89 18 P.T.O.
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Differentiating equation (i) w.r.t. y, we get
dz __ sin{a+y) cosy—sinycos(aty)

dy sin’ (a+y)

dz _ sinlaty-y) _  sina

dy sin’(a+y) sin?(a+y)
dy sin’ (a+y)

‘*de —  sna |,

OR
Discuss the continuity of the f(x) at the indicated point: f(x) = |x| + |Xx-1| atx=0,1

Given function is: f(x) = | x| + |X- 1|
We have,
(LHLatx=0)= lim f(z) = lim f(0 — k)
z—0 h—0
= lim [(0-h| +|0-h-1|]=1
h—0
(RHLatx=0)= lim f(z) = lim f(0 + k)
z—0t h—0
=lim[(0+h|+|0+h-1|]=1
h—0
Also,
f(0)=10| +|0-1| =0+1=1
Now,
(LHLatx=1)= lim f(z) = lim f(1 — k)
z—1" h—0
= lim(J1-h| +|1-h-1|)=1+0=1
h—0
(RHLatx=1)= lim f(z) = lim f(1 + h)
z—17t hi—0
=lim(|1+h|+|1+h-1])=1+0=1
h-+0
Also,
f(1)=|1|+|1-1]=1+0=1
lim f(z) = lim f(z) = f(0) and
z—( z—0"
lim f(z) = lim f(z) = £(1)
z—1 z—1

Hence, f(x) is continuous at x=0, 1
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Q.34

Find the equations of the planes parallel to the plane x - 2y + 2z - 3 = 0 which is at a unit

distance from the point (1, 2, 3).

The equation of a plane parallel to the plane x -2y +2z-3=0isx-2y+ 22+ A=0

1-2x24+2x34+A
V12H(—2)+2

But, this distance is given to be unity.

S JA+3=3=>A4+3=23=A=00r,A= -6
Putting the values of X in (i), we obtainx- 2y + 2z=0and x- 2y + 2z- 6 = 0 as the

Distance of plane (i) from point (1, 2, 3) is given by = ’% ' :

equations of the required planes.

OR
Reduce the equation 7 - {’; e 23" + 2k) + 6 = 0 to the normal form and hence find the

length of the perpendicular from the origin to the plane.

Given equation of plane is,
Fo(i—25+2k)+6=0
Fo(i—27+2k)=-6
Multiplying both the sides by (- 1),
Fo(—i+2j—2k)=6
Feon=6..0)

Here, i = —i+ 27 — 2k

] = /(1P + (2)* + (-2)?
= yI¥4+4

= /9

Dividing equation (i) by |r2| = 3 both the sides,
Sl e (O
In| n|
— 1 = o T 6
B2 SpX .
(—§ 5 Ek) = 2 ..(ii)

=l
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We know that, equation of a plane at distance d from origin and normal to unit vector n
15

7-n =d..(i)

Comparing equation (ii) and (iii),

d=2

A=—1425- 2k

So, normal form of equation of plane is,

Fo(-Li+ 25— 2k)-2

Length of perpendicular from origin to plane

d = 2 unit.

Q.35

Minimize z = 3x + 5y subject to the constraints x + 2y < 2000, x +y < 1500,y < 600,x > 0
andy =0

Given,

Objective function, Maximize z = 3x + 5y

subject to the constraints

X+2y< 2000,x+y< 1500,y < 600,x > 0andy = 0

Now, draw the line X+ 2y = 2000, X+y= 1500, qnd y = 600

2000

\ Rl
\\ H{B00_ 600

(0, 600)
v o« HOO

T 000, So0 | +

r: t i ’ t
2000 —1500 —| 000

BT &
Y+ y= 150

1500 4

20000 ==

and shaded region is the feasible region satisfied by above inequalities. Here, the feasible

region is bounded.
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Corner points (x, y) Z=3x+5y
0, 0) 0
(1500, 0) 3.1500 + 5.0 = 4500
(1000, 500) 3.1000 + 5.500 = 5500
(0, 500) 0+ 500.5 = 2500
Hence the maximum value of z is 5500, which occurs at A(1000, 500).

Section V

All questions are compulsory. In case of internal choices attempt any one. Each

question carries 5 mark .

Q.36 2 =1 1
IfA=|—-1 2 —1|,verifythat A*>-6A%+ 9A + 41 =0 and hence find A™.
I =1 @
2 -1 1
Givenn A= |-1 2 -1
L1 - 2
2 -1 1 2 -1 1
alt=Tle] B =Jll=f B ==l
1 -1 2 1 -1 2
Tadedgd. 091 $4i4D 6 -5
> A=|-2-2-1 14441 -1-2-2|=]-56 6
| 2+1+2 -1-2-2 1+1+4] L5 -5
6 -5 5 2 -1 1
NowA>=A’A= |-5 6 -5 -1 2 -1
5 -5 6 1 -1 2
[ 1255 —6-10—5 645410
=]|-10-6-5 541245 -5-—-6-10
[ 10+5+6 —5-10—6 5+5+12
22 =21 21
=1-21 22 -21
| 21 -21 22
TMC/D/79/89 22 P.T.O.
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LHS. =A3-6A2+90A-4]

22 =21 21 6 -5 b5
=1-21 22 -21|[—-6|-86 6 -5
21 -21 22 5 -5 6
T & 97 a3 0
+9|-1 2 -1|-4|(0 1 0O
) - 1 ~I 2| 00 1
22 =21 21 36 —-30 30
=1]-21 22 -=-21|—-1-30 36 -30
2l =21, 22 30 —-30 36
8 -9 9 4 0 0
+|-9 18 -9|—-10 4 0
9 -9 18 0 0 4
[ 22-36 -21+4+30 21-30 18—-4 -9-0 9-0
=1-21+30 22-36 -21+30|+|-9-0 18-4 -9-0
| 21-30 -21+30 22-36, 9-0 -9-0 18-—4
~14 9 -9 ~14 9 =B 0 0 0
=18 =M 9}&[9 = 9}= 000]=R.H.S-
| -9 9 14 -9 9 14 0 0 0
Now, to find A}, multiplying A® - 6A% +9A -4I'' =0, A by A™!
= AIAT1.6A%A1 4 9AA 41 A1=0A1
= AZ_B6A+0I-4A1=0
= 4A1= A%-6A + 91
6 -5 5] 2 -1 1 1 0 0
=44"'=|-5 6 -5|-6/-1 2 -1|/+9|0o 1 o
5 -5 6)] [1 -1 2] 0 0 1
6 -5 b5 12 -6 6 g 00
=>4A!'=|-5 6 -5|-|-6 12 —-6|+]|0 9 0O
5 -5 6 6 -6 12 0 0 9
TMC/D/79/89 23 P.T.O.
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[6-12+9 —5+6+0 5—6+0 3 & —f
=4A7'=|-5+6+0 6-12+9 -5+6+0|=]1 3 1
5-6+0 -5+6+0 6—12+9 =1 1 .3
3 1 -1
=A1=211 3 1
-1 1 3
OR
0 2y =
Findx,y,zif A= |z y —z| satisfiesA'=A"
T Y
0 289 = D E =

Wehave A= |z y —z|andd'= |2y y -y
r -y =z z2 -z z

Also, A'= A

= AA'=AAI[-AAT=]]

= AA'=1

(0 2y =z 0 = =2 1 0 0
=l v —=z||2y v —-y|=(0 1 0

lz —y =z z —z =z 0 0 1

[ 432 4 22 2y? — 22 —2y2 + 22 1 0 0
= | 2% —22 @?4y? +22 22—9y?-2¢2|=|0 1 0

| =292 422 g2 g2 — 22 24?2 0 0 1
:>2y2-22=0:>2y2=22
:-4y2+22=1 z=:l:v%,§2
=222+72=1 .gy?:%:}y:i%
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Also, x2 +y2+22=1

=>x2:1-y2—22=1—é——%
T
6 i 2
=T =+——
v 1
r=1d—,y=+4+—
‘V"Ej y V"B
1
and 2 = x=—¢
=k 73
Q.37 There are three identical boxes I, II and III, each containing two coins. In box [, both coins

are gold coins, in box II, both are silver coins and in box III, there is one gold and one
silver coin. A person chooses a box at random and take out a coin. If the coin is of gold,
then what is the probability that the other coin in box is also of gold?

Let us define the events as

E;. Box 1 is selected
E,: Box Il is selected

E; - Box III is selected

A:The drawn coin is a gold coin

Since events Eq, E; and E4 are mutually exclusive and exhaustive events.
“.P(Ex)=P(Ey) =P (B3 =}

Now, P(A/E;)

= Probability that a gold coin is drawn from box [

= £ = 1[." box I contain both gold coins]

P (A/E;) = Probability that a gold coin is drawn from box I1=0[," box II has both silver
coins]

and P(A/E 3) = Probability that a gold coin is drawn from box IIl =

B | =

['," box III contains 1 gold and 1 silver coin]
The probability that other coin in box is also of

gold = The probability that the drawing gold coin
from bag |
P(E,)-P(A/E,)
=P(BilA)=
(B1/4) = T yrarm P Fas)
[by Baye' s theorem]
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1 = 1 =L —:d
_ gxl 14041 3/2 3
T (Bx)+(Ex0)+(2x2) : - .
3 3 2 ) Hence, the required probability is 3

OR

Three bags contain a number of red and white balls as follows:
Bag 1: 3 red balls, Bag 2 : 2 red balls and 1 white ball and Bag 3 : 3 white balls.
The probability that bag a will be chosen and a ball is selected from it is % . What is the
probability that
L ared ball will be selected?

ii. a white ball is selected?
Bag I: 3 red balls and 0 white ball.
Bag II: 2 red balls and 1 white ball.

Bag III: O red ball and 3 white balls.
Let Eq, Esand Eq be the events that bag I, bag 1I and bag III is selected and a ball is chosen

from it.
i e -
P(Ey) = ¢, P(E2) = 5 and P(E3) = ¢
L Let E be the event that a red ball is selected. Then, Probability that red ball will be
selected.

P(E) P(El) P(£)+PE)-(£)+PE) P(£)
1 5D 3

_ 3k _ 1
18 18

ii. Let F be the event that a white ball is selected.

. P(F) = P(E}) -3P (f) +1~;’(E o (%) + P(Es) .p(;EF';)
_ 1 _ 1 _ 1
=g U5 g5 b= pd5 =

Note: P(F)=1-P(E)= 1 — % = % [since, we know that P(E) + P(F) = 1]

Q.38

A variable plane which remains at a constant distance 3p from the origin cuts the
coordinate axes at A, B, C. Show that the locus of the centroid of

AABC is -1 +—+——#.

TMC/D/79/89
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Suppose the equation of the variable plane is
T ¥ z 2
] + T o+ o 1...()
Above plane (i) meets the X-axis, Y-axis and Z-axis at the point A(a, 0, 0), B (0, b, 0) and C(0,
0, ¢) respectively and let (a, 3,) be the coordinates of the centroid of A ABC.

0+0 0+b+0
Sa="9"F= " = a=gf=gady=g
andy= X2t - a=3a,b=238andc= 3y ...
.". 3p = length of the perpendicular from (0, 0, 0) to the plane (i)
Bylel g o g o
;‘x?)p: 1 1 1 = 3P: 1 1 1
fatata vateta
VAR (8 T
T Wt TaT o
= 9;2 - 9:32 -+ ;!2 e 9;2 [using Equation (ii)]
1 1 sy

vvate B g Bop Ml W
Thelocusofthecentrmdlsmz—l— gz-l— il

OR
Show that the lines 7 = (7 + 2 + 3k) +A(2i + 37 + 4k) and 7 = (4i + )
—I—_u(S’E i 23‘ = I::) intersect. Also, find their point intersection.
Here, it is given that

7= (i+2)+3k) +A(2i + 3] + 4k)

F = (4i + j) +p(5¢ + 25+ k)

1

ai =i+2j+ 3k

— » A 23
by =21+ 33+ 4k
o =4}
— = & %
by =51+2j+k
o o= A T8 ; '
by xbs=]|2 3 4| =1i(3-8)— j(2—20)+k(4— 15)
- — - : s
o 2 1| - by xby=-5i+18j —11k
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az —a1 = (4— 1)i+(1—2)7+ (0 — 3)k

E—(ﬁ=3ﬁ—j 3k

(b1 x b;) (a3 — ay) =(~5% + 187 — 11k) - (35 — j — 3k)
= ((=5) x 3) + (18x(-1)) + ((-11) x (-3))
=-15-18 + 33

=0

Thus, the given lines intersect each other.
Now, to find a point of intersection, let us convert given vector equations into Cartesian
equations.
For that putting T = xi+ yj + zk in given equations,
x-1 y—2

L Gl=To 2ty

. T x—4 Y1 -0

. -LZ AT TR TR T el =
General point on L1 is
X1=2A+1,y7=3A+2,2;=4A+3

Suppose, P(X4, V1, Z1) be point of intersection of two given lines.

Thus, point P satisfies the equation of line Lg .
g 2A+1-4 _ 3A+2-1_ 4A+3-0

5 &= - - 4
. 22-3 _ 3a+1
75 2
= 4A—6=15\+5
= 11\ = —
= A=-1

Thus,x1=2(-1)+1,y1=3(-1) + 2,2, =4(-1) + 3
= X1 =-11 Y1='l,21 =-1

Therefore, point of intersection of given lines is (-1, -1, -1).

" THE TWO MOST POWERFUL WARRIORS ARE PATIENCE AND TIME "
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